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A. Materials
Copper(I) bromide (CuBr, 98%, Sigma Aldrich), 4,4'-di-n-nonyl-2,2'-bipyridine (dNbipy, 97%, Alfa Aesar), tributyltin hydride (97%, Aldrich), methanol (99.9%, Carlo Erba), tetrahydrofuran (THF, 99.5%, stabilized with BHT, Carlo Erba), N,N-dimethylformamide (DMF, anhydrous, 99.8%, Sigma Aldrich), and dichloromethane (DCM, 99.9%, stabilized with amylene, Sigma Aldrich), aluminium oxide 90 neutral (0,063-0,2 mm, Roth), silica gel (high-purity grade, pore size 60 Å, 230-400 mesh, for flash chromatography, Fluka), n-heptane (pure, Carlo Erba), diethyl ether (pure, Carlo Erba), potassium cyanide (97%, Alfa Aesar), copper(I) iodide (98%, STREM), dimethylsulphoxide (DMSO, 99.8% ACROS), tetra-n-butylammonium fluoride 1 M solution in THF (TBAF, Aldrich), PdCl2 (99%, Sigma Aldrich) and triphenylphosphine (99%, ACROS), 18-Crown-6 (99%, ACROS), potassium hydroxide (86.5%, VWR), acetic acid (99.8%, Sigma Aldrich). Triethylamine (TEA, >97%, Merck) was deoxygenated by bubbling with argon for 0.5 h directly prior to use. Styrene (Sigma Aldrich, 99%) was distilled over CaH2 (~93%, Acros) under reduced pressure. CuBr was purified by stirring in acetic acid overnight, washed with methanol, and dried under vacuum at RT. Anhydrous THF (Sigma Aldrich, ≥99.9%, inhibitor-free) was obtained using dry solvent station GT S100. The other reagents were used as received. Palladium(II)dichloride-bis-triphenylphosphine was prepared by heating PdCl2 and PPh3
(1:2.5 molar ratio) in DMSO. 
B. Experimental Procedures
B.1. Synthesis of the polystyrene soluble supports
B.1.1. ATRP of styrene.
Copper(I) bromide (1 eq) and dNbipy (2 eq) were placed in a round bottom flask equipped with a magnetic stirrer and sealed with a rubber septum. The flask was deoxygenated using three vacuum/argon cycles. Styrene (50 eq. for P1, 60 eq. for P2) was degassed by purging with dry argon for 20 min and added to the flask. Then, initiator 3-(1,1,1-trimethylsilyl)-2-propynyl 2-bromo-2-methylpropanoate (1 eq) was added and the flask was placed in an oil bath thermostated at 110°C. The reaction was stopped at about 50% styrene conversion (~2 hours of reaction, Table S1 ) in order to prevent a significant loss of terminal bromine moieties due to bimolecular termination and HBr elimination. 5 The formed polymers were then dissolved in THF and precipitated in cold methanol. The precipitate was filtrated, washed with methanol and dried under vacuum. The recovered polymers were characterized by SEC and 1 H NMR (Table S1 , Fig. S1 ).
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B.1.2. Debromination
Polystyrene (1 eq) was placed in a round bottom flask equipped with a magnetic stirrer and sealed with a rubber septum. The solid was deoxygenated through three vacuum/argon cycles. Then, degassed toluene (10 mL per g of polymer) and tributyltin hydride (3 eq) were added using a degassed syringe and the flask was placed in an oil bath thermostated at 80°C. Reaction was carried out for 2 hours.
Polymer was recovered by precipitation in cold methanol. The precipitate was filtrated, washed with methanol and dried under vacuum. Next, polymer was dissolved in THF, passed through a neutral alumina column, and dried. The modified polymer was characterized by 1 H NMR (Fig. S2) .
B.1.3. TMS removal
Trimethylsilyl protected polystyrene (1 eq) was dissolved in THF (10 ml per g of PS) containing 5% of water and tetrabutylammonium fluoride (3 eq) was added. were added to a Schlenk flask that was deoxygenated through three vacuum/argon cycles. Next, dry DMF (1 ml per 0.1 g of PS) and deoxygenated trimethylamine (0.1 ml per 0.1 g of PS) were added using degassed syringe. The reactions were carried out overnight at room temperature. After reaction, polymer was recovered by precipitation in cold MeOH centrifuged and dried under vacuum. Next, the polymer was dissolved in diethyl ether and extracted with 10% water solution of KCN and two times with water.
Organic layer was dried with sodium sulfate, filtered and solvent was removed under vacuum. At this stage, the polymers exhibited a trimodal distribution in SEC (an example is shown in Fig. S5 
B.2.6. Cleavage of the oligomers
The following procedure is an example for the sequence P1-Ph-Ph-Ph-Py. The polymer (10 mg, 1 eq) was dissolved in THF (200 µL) containing 5 % of water. Next, solid KOH (2 mg) and 18-crown-6 (5 mg) were added. Reaction was stirred overnight at RT. After reaction, 100 µL of water was added and mixture was neutralized by acetic acid. All solvents were removed under vacuum and solid were washed with 3 times with MeOH and diethyl ether. Resulting insoluble solid was recognized as a product.
Cleaved product was characterized by 1 H NMR (in deuterated TFA, spectrum was calibrated according to TMS signal) and ESI-MS (Table S2) . 
C. Measurements and Analysis
C.3. Nuclear Magnetic Resonance (NMR)
1 H and 2D COSY NMR (400 MHz) spectra were recorded on a Bruker Avance 400 spectrometer equipped with Ultrashield magnet at RT. Spectra were calibrated using chloroform (7.26 ppm) or TMS (0.00 ppm) signal as a reference. The NMR solvents: deuterated chloroform (99,8 %, chloroform D1) and deuterated trifluoroacetic acid (99,8 %, methanol D4) were purchased from Sigma Aldrich.
C.4. Size Exclusion Chromatography (SEC)
Number average molecular weights Mn, weight-average molecular weights Mw and molecular weight distributions Mw/Mn were determined by SEC in THF. The SEC setup consist of Shimadzu RiD-10A
refractometer, a Shimadzu SPD-10Avp UV detector, and four monoporosity PLGel columns (5 mm, 30
cm, diameter = 7.5 mm): 50, 100, 500, and 1,000 A˚. The mobile phase was THF with a flow rate of 1 mL/min. Toluene was used as the internal reference. The calibration was based on linear PS standards from Polymer Laboratories.
C.5. Fourier Transform Infrared Spectroscopy (FTIR)
FTIR measurements were conducted on a Bruker Vertex 70 spectrophotometer. Spectra were recorded in transmission mode in a range of 600-4000 cm -1 . Samples were measured at RT as CH2Cl2 evaporated thin films on KBr tablets. Spectra has been processed (baseline was corrected) using OPUS 5.0 software.
C.6. UV-vis Spectroscopy
Absorption spectra were recorded using PERKIN ELMER -Lambda 25 spectrophotometer in range 200-700 nm for samples solutions in CH2Cl2. Spectra were measured at RT.
C.7. Fluorescence Spectroscopy
Fluorescence emission spectra were recorded in CH2Cl2 in range 365-700 nm using Fluoromax 4
fluorometer HORIBA Jobin Yvon. The slits width were 2 nm, integration time was 0.1 s. All emission spectra were corrected for the instrumental response and from background emissions emanating from the surroundings. The excitation wavelengths used to record the emission spectra was 350 nm. Spectra were measured at RT.
C.8. Matrix-Assisted Laser Desorption/Ionization MALDI
High resolution MALDI-MS experiments were performed with a quadrupole/time-of-flight (QTOF) tandem mass spectrometer Synapt G2 HDMS from Waters (Manchester, UK). MALDI sample preparation consisted of mixing trans-2-[3-(4-tert-butylphenyl)-2-methyl-2-propeny-lidene]
S6 malonitrile (DCTB, Sigma-Aldrich) used as the matrix (30 mg/mL in THF), NaCl (1.1 mg/mL in water) used as the cationization agent, and the polymer sample (1.0 mg/mL) in a 3000:5:1 matrix/salt/polymer molar ratio. An aliquot (1 µL) of the ternary mixtures was deposited on the sample plate and air-dried.
The MALDI source, equipped with a Nd:YAG laser (λ: 355 nm, frequency: 1 kHz) was operated in the positive ion mode, with the sample plate at 40 V and an extraction voltage of +30 V. Mass spectra were all acquired during 1 min (with a scan duration of 1.0 s and an overall cycle time of 1.024 s) by moving the laser around the surface of the sample, at laser fluence just above ionization threshold. Accurate mass measurements were achieved using external calibration. Data analyses were conducted using the MassLynx 4.1 software provided by Waters.
C.9. Electrospray Ionization Mass Spectrometry (ESI-MS)
High resolution ESI-MS experiments were performed using a QTOF QStar Elite mass spectrometer (SCIEX, Concord, ON, Canada) operated in the positive ion mode (capillary voltage: +5500 V, cone voltage: +75 V). In this instrument, air was used as nebulizing gas (10 psi) while nitrogen was used as curtain gas (20 psi). Sample solutions (prepared in acidified CH2Cl2 and further diluted in methanol containing 3 mM ammonium acetate) were introduced in the ionization source at a 10 μL min -1 flow rate using a syringe pump. Accurate mass measurements were achieved using internal calibration performed with ionized adducts of a synthetic polymer such as poly(ethylene oxide) or poly(propylene oxide). Instrument control, data acquisition and data processing were achieved using Analyst software (QS 2.0) provided by SCIEX. a Percentage yields (Y) were determined by gravimetric analysis, yields were calculated using formula Y=mp·100/mpth, where mp is weighted mass of obtained products in grams and mpth is mass of product on the assumption of quantitative coupling of monomer to soluble support. Table S3 . Retardation factor values after each iteration of oligomers synthesis. Rf is retardation factor defined as the ratio of the distance traveled by the center of a product spot to the distance traveled by the solvent front measured from TLC plates. a Mp is the measured molecular weight at highest peak intensity based on SEC chromatogram; b ∆Mp=Mp-Mp P1, c ∆Mpth is a theoretical value corresponding to the molar mass of the used aromatic building block. 1 H NMR spectrum of P1-Ph-Ph-Ph-Ph of TMS-protected terminal acetylene group with zoomed aromatic region (7.3-8.9 ppm) accompanied with 2D COSY NMR of the region where arylacetylene cross-peaks occur. Spectra were recorded in CDCl3 at RT. In 1 H NMR characteristic signals in aromatic region and TMS protons (0.27 ppm) are visible (crossed signals come from water and heptane residues). Based on 2D COSY NMR data signals were assigned to appropriate aryl rings.
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D. Additional Tables and Figures
Product
Fig. S8.
1 H NMR spectrum of P1-Ph-Ph-Py-Ph of TMS-protected terminal acetylene group with zoomed aromatic region (7.3-8.9 ppm) accompanied with 2D COSY NMR of the region where arylacetylene cross-peaks occur. Spectra were recorded in CDCl3 at RT. In 1 H NMR characteristic signals in aromatic region and TMS protons (0.27 ppm) are visible (crossed signals come from water and heptane residues). Based on 2D COSY NMR data signals were assigned to appropriate aryl rings. S14 . Positive mode MALDI mass spectrum of P1-Ph-Ph-Py-Ph-TMS adducted with one proton (grey dots), sodium (green dots), or potassium (red dots). Here, preferential production of protonated species reflects the higher proton affinity of P1-Ph-Ph-Py-Ph-TMS oligomers due to presence of a pyridine moiety, compared to P1-Ph-PhPh-Ph-TMS (Fig. S13 ). Inset table: accurate mass measurements of sodiated oligomers with DP 22-24. S16 . Positive mode MALDI mass spectrum of P2-Ph-Ph-Ph-Py adducted with one proton (grey dots), sodium (green dots), or potassium (red dots). In contrast to P1-Ph-Ph-Py-Ph which contains the same number of pyridine groups (Fig. S14) , higher relative abundance of sodiated oligomers measured for P2-Ph-Ph-Ph-Py is due to the larger size of the PS segment which increases sodium affinity of these macromolecules. Inset table: accurate mass measurements of sodiated oligomers with DP 30-32. 
